Background: In Malaysia, the rates of mothers practising breastfeeding exclusively among babies at six months of age still do not achieve the Global Nutritional Targets 2025 which is 50%.
create breastfeeding facilities in public areas as well as workplace and support mothers who want to breastfeed by providing the appropriate health service to them. Mothers who attended the clinic and hospital either in rural or urban areas were encouraged by trained healthcare workers to continue breastfeeding their children until two years of age and beyond.
Materials and Methods
Approval was received from the Human Research Ethics Committee Universiti Sains Malaysia (USM/JEPeM/140382) and compiled with the Declaration of Helsinki.
Study Design
This study applied a quasi-experimental design, with the Control Group (CG) receiving the current usual care and Intervention Group (IG) given the current usual care plus an additional education programme on breastfeeding during the prenatal period and postnatal breastfeeding support sessions.
Setting
The study was conducted at Hospital Universiti Sains Malaysia (USM), Kubang Kerian, Kelantan. The sample consisted of 96 mothers who were primigravida at 24 week age of gestation or later and attending follow-up visits at the Obstetrics and gynaecology (O&G) clinic or received treatment at the antenatal ward at Hospital USM.
Sample
In this study, a purposive sampling was used during the selection of potential mothers at the O&G clinic and antenatal ward. It was chosen because the number of primigravida mothers who received antenatal care at the O&G clinic and antenatal ward was limited. The volunteer and eligible mothers were assigned to two study arms to IG versus CG (non-intervention group). For the group allocation of participants, mothers who were attending the clinic or antenatal ward on Sunday during the recruitment phase were assigned to IG, and those attending on Tuesday were allocated to CG to prevent them from meeting each other and minimise any potential data contamination. Sundays and Tuesdays were chosen because those days were the antenatal check-up days for mothers at the O&G clinic, Hospital USM. There were a few criteria considered;
Introduction
Breastfeeding is the best way to provide complete nutrients for infants to achieve the maximum healthy growth and development. Practically, most mothers can breastfeed their infants with the accurate information distributed to them regarding breastfeeding practice by protecting and giving support to mothers, their spouse and family, and the healthcare provider, and community (1).
Exclusive breastfeeding is defined as an infant that receives only breast milk while no other fluids or foods are given until the infants reach six months of age. However, infants who are exclusively breastfed may still receive vitamins, mineral supplements, oral rehydration solution or medicines in the form of drops or syrups, if needed (2). Since 2003, World Health Organisation (WHO) recommends mothers globally to give exclusive breastfeeding to their infants until six months of age. Thereafter, infants should be introduced to safe complementary (solid) foods at six months while breastfeeding needs to sustain for up to two years of life or longer (2).
In Malaysia, even though more awareness campaigns on the benefits of breastfeeding were conducted among the public and especially, mothers, the results of exclusive breastfeeding still remain low than the rate recommended by WHO (3) . Based on the National Health and Morbidity Survey 2016 (4), the rate of babies being exclusively breastfed up to six months still did not achieve the global nutrition targets 2025 (3), even though there was an increase from 23.3 in 2011 to 47.1% in 2016. Furthermore, the data showed the percentage of exclusive breastfeeding for six months declined from 49.4% in 2015 to 47.1% in 2016 compared to the finding from the state health department in 2015 (5). However, there was an increase in the percentage of exclusive breastfeeding for babies up to four months of age from 44.9% (2010) to 47.4% (2016). Despite more awareness of the many benefits of breastfeeding, the rates often decrease from the recommended practice by WHO. Based on the results of a previous study (6) , almost half of mothers (45.6%) who stopped giving exclusive breastfeeding to their infants at one month postpartum were associated with delayed initiation of breastfeeding and breastfeeding difficulties.
The government reinforces breastfeeding environment by encouraging involved parties to to add 20% to any drop-outs. Based on the calculation, the required sample size was 48 per group (96 participants in all).
Instrument

Breastfeeding Assessment Questionnaire
A survey using breastfeeding assessment questionnaire was carried out within the first and sixth weeks and then the fourth and sixth months of follow-up visits after delivery, and was conducted via phone. This structured questionnaire was used to assess breastfeeding practices (duration and exclusivity) and adapted from the previous study by Dennis et al. (7) with the permission of the authors. Dennis et al. developed the questionnaire according to the scheme devised by Labbok and Krasoves (9) . This questionnaire was not available in Malay, thus a validation study was conducted for the Malay translated version. A validated Malay questionnaire was utilised. The content and format of the questionnaire was reviewed by several experts.
The structured questionnaire contained three questions; the first and second questions were regarding how the mother fed her baby while the third question was regarding the specific breastfeeding category by using the algorithm of the classified level of exclusivity. The categories of infant feeding are based on outlined in Table 1 .
Breastfeeding is defined as receiving any breast milk via bottle or breast. If the mothers discontinued breastfeeding on the first and sixth weeks, and the fourth and six months of postpartum, the breastfeeding duration would be recorded from the date of the infant's birth until the date of breastfeeding cessation. Duration was a continuous variable, measured based on the baby's age (in weeks) on the last completed week of breastfeeding, or in days if being weaned in the first week of life. Mothers were followed up until the sixth months of postpartum or when weaned from breast milk to formula feeding, whichever came first. The interview was conducted personally by phone by the researcher. 
Intervention
Prenatal Breastfeeding Education
Sample Size Determination
The sample size was determined by using the PS Software (1997) with two proportions. The sample size calculation was based on the planning of the study of independent cases with 1 control per independent case. In a previous study (7) , prior data indicated that the failure rate among controls was 0.98. If the true failure rate for experimental subjects was 0.78; thus, the study needed 40 experimental subjects and 40 control subjects to be able to reject the null hypothesis where the failure rates for experimental and control subjects were equal with the probability (power) 0.8. The Type I error probability associated with the test of this null hypothesis was 0.05. It was recommended of breastfeeding position were practiced. The model of the breast, infant mannequin, and equipment for hand expression were used during this session for the demonstration and practical session. The current usual care used in this study was defined according to Norzakiah and Nabila (10) . The usual care definition is "This usual care included breastfeeding talks during immunisation, a mothers' communication with the lactation counsellors through information or pamphlets received during antenatal or postnatal follow-up, and advice regarding breastfeeding received at any time from any health care workers, the media, peer counsellors, family members or friends".
Postnatal Breastfeeding Support
Within one week of the postpartum period, the mothers received one-time postnatal breastfeeding support from the researcher. The researcher visited the mother while she was in the hospital to provide support for breastfeeding. The support given included information about breastfeeding, encouragement on exclusive breastfeeding for six months, answering questions and discussing doubt, assistance in the establishment of breastfeeding (video on the latch on and positioning was shown), manual expression, and management of nipple damage or any problem regarding breastfeeding.
later, or as soon as possible after that for those who signed up late for the study. The mother in IG received the standardised education module. The development of the module was based on the guideline from the Training Module for Health Profession on breastfeeding promotion by WHO/United Nations Children's Fund (UNICEF) in 2009, the health ministry and from other references as well. The content of the slide presentation was distributed to the mothers as an additional visual note. The twohour module contents cover breast anatomy, how milk is produced, advantages of breastfeeding, positioning, latch on, a sign of milk sufficiency, early feeding cues, common problems and solutions, formula cost, prenatal preparation, manual expression, breast pump selection, storage of human milk, and diet for the mother.
The guide booklets on breastfeeding titled "Titisan kasih; Setitis susu ibu kasih sepanjang hayat" were given to the mothers. Besides that, the educational video entitled "Nature's Way: Video Guide to Breastfeeding" by Hayley Wagner, an International Board Certified Lactation Consultant was shown. This video covers the benefits of breastfeeding, how long the mother should breastfeed, how milk is produced, diet for a breastfeeding mother, positioning and latching, how to know babies are getting enough milk, and pumping and storage of breast milk. The demonstration and return demonstration The level of significance was P < 0.05, power 0.80, and attribution was 20%.
In the first analysis, the category of exclusive breastfeeding used a descriptive statistic by using a proportion to look at the different outcome for each category of breastfeeding. Then, for the second analysis, dichotomous independent variables from the exclusivity outcome were compressed into a full breastfeeding versus non-full breastfeeding, where a chi-square was used (with Fisher's exact test as indicated). The first analysis on
Data collection Data
Statistical Analysis
Descriptive statistics were used to analyse the demographic data, non-demographic and breastfeeding compliance by using counts, proportions, means and standard deviations. Means and standard deviations were calculated for continuous variables and frequencies and percentages for categorical variables. Data were kept and analysed using the IBM SPSS Statistics. because they were unable to be contacted by phone and one dropped out at early postpartum, making a total of ten. The overall dropout rate was 10.4% and remained below the recommended rate of 20.0% used in a sample size determination.
Results
Participant Demographic Characteristics
For both groups, the mothers had a mean (SD) age of 25.68 years (4.06), ranging between 18 to 39 years. Of the 96 mothers, 95 (99.0%) were Malays while only one (1%) was from the other races, which was Siamese. The demographic characteristics of participants in two groups are listed in Table 2. continuous breastfeeding as a dichotomous outcome was derived from the exclusivity outcome which was compressed into two levels and a chi-square test was used. Then, for the second analysis, a one-way ANCOVA was conducted to determine a statistically significant difference between IG and CG on the breastfeeding duration controlling for age and occupation.
Loss to Follow-Up
A total of 96 breastfeeding mothers participated in this study; 48 in IG and 48 in CG. However, only 86 of the mothers completed the study until the last follow-up session. As demonstrated in Figure 2 , the initial response rate for this study was 96.9% on the first and sixth week and nine mothers were excluded Figure 2 . Number of mothers from study entry to completion Table 5 demonstrates the continuation of breastfeeding. Overall, the results showed that the continuation of breastfeeding for both groups gradually dropped for each time of the follow-up.
Breastfeeding Duration
At the sixth week, there was a significant drop in continuing breastfeeding in both groups; 95.7% for IG and 80.0% for CG () (X² = 5.414, P = 0.020). During the fourth month of follow-up, the dropped rate of breastfeeding continuation in CG was higher than IG. Thus, the rate of decline was significantly different between the groups (X² = 7.515, P = 0.006). The results showed that it was significant in two followup sessions and not in the other two. However, more mothers in IG were breastfeeding at all four follow-up periods.
There was a significant effect of breastfeeding intervention on the breastfeeding duration after controlling age and occupation, F (3, 82) = 6.7, P = 0.011. A Turkey post-hoc test revealed the breastfeeding duration in IG significantly higher (20.80 ± 6.31) compared to CG (16.98 ± 8.97). An analysis of the effects of the intervention on breastfeeding duration is summarised in Table 6 . Table 3 presents the proportion of infant feeding category levels for all mothers on the first week until the sixth months of postpartum. A greater percentage of mothers in IG practised full breastfeeding in all follow-up weeks compared to CG.
Breastfeeding Exclusivity Outcome
The infant feeding category levels were compressed into two and the second analysis largely confirmed the outcome of the initial analysis. The analyses of full breastfeeding at week one and six and month four and six for both groups are shown in Table 4 .
Chi-square analysis was used to compare between full versus non-full breastfeeding between the groups at four-time points. At the first and sixth weeks and sixth months of postpartum, the results showed a higher proportion of mothers in IG practising full breastfeeding, compared to the CG. However, the test did not show any significant effect of the intervention at any of the three time-points, with P-values of 0.089, 0.292, and 0.236 at the first and sixth weeks and sixth months of postpartum, respectively, except for the fourth month of postpartum. A chi-square test for independence indicated a significant association between the groups and full breastfeeding practices at the fourth month of postpartum, X 2 = 5.671, P = 0.017. Note. df =1, BF=Breastfeeding *P < 0.05 16.98 weeks, 95% CI: 14.299, 19.663) (P-value = 0.122). Table 7 summarises the findings of the Kaplan Meier analysis.
Discussion
The Effects of Intervention on Breastfeeding Exclusivity
The impact of the prenatal breastfeeding education and postnatal support became much pronounced at the fourth month of postpartum, resulting in significant differences between the groups on exclusive breastfeeding rates. The current study showed 77.1% and 53.2% of mothers in IG exclusively breastfed at the first and sixth weeks of postpartum versus 60.9% and 42.2% in CG, respectively. The low rates of exclusive breastfeeding in the early postpartum period were observed in Peninsular Malaysia. The previous study by Tan (11) reported only 63.3% of mothers exclusively breastfed at the
Effect of Intervention on Breastfeeding Discontinuation
The duration of breastfeeding was analysed by Kaplan Meier survival analysis for the main study variable. More mothers were still breastfeeding at 24 weeks in IG (70.5%) than CG (57.1%) and the mean duration was (19.06 weeks) as shown in Figure 3 .
The mean discontinuation time was 19.06 weeks (CI: 17.37, 20.75). Mothers who received the intervention had less discontinued breastfeeding (13/44) compared to those who did not receive the intervention (18/42). Mothers who received intervention has a longer mean duration (21.05 weeks) compared to those who did not receive the intervention (16.98 weeks). However, there was no significant difference of mean duration time of mothers who received the intervention (mean: 21.05 weeks, 95% CI: 19.162, 22.938) compared to those who did not (mean: 
The Effects of Intervention on Breastfeeding Duration
The intervention seemed to have a positive effect on breastfeeding duration. At the sixth month of postpartum, the difference in breastfeeding duration between the groups was less pronounced, where approximately 13.4% more mothers in IG (70.5%) continued to breastfeed compared to CG (57.1%). The fact that the proportion of mothers who continued to breastfeed was higher in IG suggested that the educational intervention was useful yet insufficient to create a statistically significant difference between the two groups. The high rate of breastfeeding on the first week can be fourth week of postpartum. Moreover, the rates of mothers practising exclusive breastfeeding at the fourth weeks of postpartum closely matched the rates reported in Kelantan (54.4%) (6) . In addition, the rates of exclusive breastfeeding among the mothers from IG were parallel to other reported studies, whereas the CG rates were slightly lower (9-11).
The higher rates of exclusive breastfeeding in the present study compared to those studies were probably due to ineffective telephone lactation counselling at the fourth and sixth months of postpartum in increasing the rate of exclusive breastfeeding (12) . What was interesting in this result was that the rates of exclusive breastfeeding were higher than those reported in the Malaysian Third National Health and Morbidity Survey, 2006 (12) (14.5%) but less 
Conclusions
This study attempted to determine the effects of the prenatal breastfeeding education and postnatal breastfeeding support with the aim to increase the rates of breastfeeding and exclusivity among primiparous mothers. The evidence from this study suggested that the breastfeeding intervention programme was an effective approach to increase breastfeeding exclusivity and prolong the duration of breastfeeding among primiparous mothers. It was significant for health care providers to improve and strengthen the breastfeeding programmes to help promote, educate, and support mothers to breastfeed. A point to be noted is that both the intervention and control groups attended the antenatal classes and some breastfeeding lecture or talk by the nursing personnel because Hospital USM is a baby friendly hospital and breastfeeding is encouraged and it should be considered that the antenatal classes might have some effects on these mothers pertaining to breastfeeding exclusively. explained by the fact that at the first week of postpartum, the majority of mothers stayed at home after delivery and had not returned to work. Returning to work was one of the factors that may influence women's decision to discontinue breastfeeding (14).
Significant differences in the rate of decline for breastfeeding were identified between the groups at the sixth week and fourth month of postpartum. In comparison, the mothers from the CG experienced a more drastic decline, a significantly greater number of mothers discontinued breastfeeding on the sixth week was 9 (20.0%), followed by a rapid decline in the subsequent fourth month, which was 14 (31.8%). This trend suggested that the prenatal breastfeeding education and postnatal support intervention may have increased breastfeeding duration at the sixth weeks and fourth month of postpartum among the mothers of IG. However, because the discontinuation rate increased after each follow-up week in both groups, the finding suggested that a longer and continuous intervention may be essential to sustain breastfeeding duration among mothers until two years of age of the infants.
Practical Implications for Nursing
It is important to apply the current research findings to establish new and more effective interventions to study these issues. This intervention programme might be valuable to people who are supporting mothers who want to breastfeed such as nurses and lactation consultants. Nurses who work in primary care, antenatal and postnatal wards, labour room, and paediatric and obstetrics and gynaecology units have the opportunity to educate mothers about the importance and benefits of breastfeeding and provide the necessary information so the mothers can make an informed decision.
Study Strengths and Limitations
One of the strengths of this study is the breastfeeding education implemented during the prenatal period and additional support given after the birth within one week of postpartum. We knew that the combination of prenatal and postnatal education was more effective compared to the antenatal education or postnatal support alone. Prenatal education in the present study was an effective programme or important strategy because it applied the four elements
